arc-related rocks exposed along the northern margin of Iapetus within the British and 21
This paper presents a total of nine new U-Pb zircon ages, which are combined with 89 existing U-Pb and biostratigraphical age constraints, field relations and new regional 90 geochemistry to shed further light on the Grampian orogenic evolution of the 91
Caledonide -Appalachian orogen (Fig. 1c) . and Tyrone Central Inlier (Fig. 2) Group -the layered gabbro at Scalp, pegmatitic gabbro at Black Rock and sheeted 225 dykes from Carrickmore Quarry (Fig. 2) Bush, are LILE-and LREE-enriched with variable negative Nb anomalies (Fig. 5b) . 297
Basalts range from subalkaline (transitional to calc-alkaline) to borderline alkalic in 298 composition (Fig 4a,c) , and plot within the enriched-mid ocean ridge basalt (e-299 MORB) fields of Wood (1980) All rocks of andesitic to rhyolitic composition ( Fig. 4a and 4b) , except those 309 from Beaghbeg and Bonnety Bush, are subalkaline and transitional to calc-alkaline inconcentrations than associated basalts. Consideration of the data within multi-element 312 variation diagrams (Fig. 5c) suggests they are typical of arc-related volcanism (e.g. 313
negative Nb anomalies and HFSE depletion). Tholeiitic rhyolitic tuff from Beaghbeg 314 (MRC345) and strongly altered andesitic tuff from Bonnety Bush (MRC348) are 315 unusual within the Tyrone Volcanic Group, in that they display modest LILE 316 enrichment (>10x primitive mantle), and LREE and HREE concentrations around 10x 317 chondrite. Primitive-mantle normalized multi-element variation diagrams show flat to 318 'U' shaped REE profiles (Fig. 5c) . 319 320 Late arc-related Intrusive Rocks: 321
Calc-alkaline, arc-related intrusive rocks cut both the Tyrone Igneous Complex and 322 the Tyrone Central Inlier (Fig. 2) . These rocks display geochemical affinities similar 323 to the LILE-and LREE-enriched rhyolites and andesites of the Tyrone Volcanic 324 Group ( Fig. 4 and 5b,d) , with granitic rocks classified as volcanic-arc granites 325 according to their Ta-Yb systematics (Pearce et al. 1984a) . 326
U-Pb Geochronology 328
Calculated U-Pb ages for samples analysed are presented in Table 2 , along 329 with additional information. The U-Pb ages (Fig. 6) , range in age from 479.6 ± 1.1 330 Ma to 464.3 ± 1.5 Ma. All samples display evidence of zircon inheritance. Gabbro 331 from the Tyrone Plutonic Group (JTP207) was dated at 479.6 ± 1.1 Ma, with inherited 332 ages of c. 1015 Ma and c. 2100 Ma. All samples investigated from the arc-related 333 intrusive suite range in age between c. 470 Ma and 464 Ma (Fig. 6) . Granite from 334
Slieve Gallion (MRC92, 466.5 ± 3.3 Ma) and granodiorite from Craigbardahessiagh 335 (MRC91, 464.9 ± 1.5 Ma) both contain Mesoproterozoic inherited zircons. Zircons 336 analysed from quartz porphyry (dacite) from Copney (MRC90, 465 ± 1.7 Ma) and 337 tonalite from Craigballyharky (MRC128, 470.3 ± 1.9 Ma) both contain inherited 338 components dated at c. 2100 Ma. Our U-Pb zircon age of the tonalite from 339
Craigballyharky is within error of that proposed by Hutton et al. (1985) . (Fig. 7b-c) . Two intrusions dated here at c. (Fig. 7c) . The lack of an ultramafic succession within the Tyrone Plutonic 404 (Fig. 7b) (Fig. 5a ), Tyrone Volcanic Group (Fig. 5b,c) and arc-related intrusives (Fig. 5d) . Group. 57
